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Epitome 

(57) [Abstract] 

[Objects of the Invention] In the exhaust emission control device equipped with an electric air pump as a 
secondary air source of supply, the amount of secondary airs is controlled proper according to a service 
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condition. 

[Elements of the Invention] The diai^^pm-type flow control valve 8 Is infixed^^^e middle of the electric air 
pump 6, the secondary air supply patr^ which opens the flueway 3 of the upstream for free passage from a 
catalytic converter 4. and the secondary air supply path 5, the diaphram room 23 which increases the opening 
area of the secondary air supply path 5 according to that pressure to this flow control valve 8 is formed, and the 
signal path 25 which opens this diaphram room 23 and flueway 3 for free passage is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of the engine characterized by having infixed the diaphragm-^type 
flow control valve in the middle of said secondary air supply path, having prepared the diaphram room which 
increases the opening area of a secondary air supply path according to that pressure to this flow control valve in 
the exhaust emission control device of the engine which leads the air breathed out from an electric air pump to 
the flueway of the upstream from a catalytic converter through a secondary air supply path, and preparing the 
signal path which opens this diaphram room and said flueway for free passage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the exhaust emission control device of the 

engine which supplies the secondary air to an exhaust air system. 

[0002] 

[Description of the Prior Art] In the engine with which a catalytic converter is infixed in a flueway for cures 
against air pollution, such as an automobile, the secondary air is supplied to the upstream of a catalytic 
converter, and there are HC and a thing to which oxidation reaction of CO is urged (JP,55-19932,A. reference). 
[0003] In order to activate a catalytic converter, the amount of secondary airs is made equivalent to the amount 
of exhaust gas, and is increased, and it is required that the flow rate of the secondary air mixed to exhaust gas 
should be kept proper. 

[0004] Conventionally, there are a thing equipped with the machine drive type air pump driven through a belt etc. 
with an engine as a secondary air source of supply and a thing equipped with the electric air pump driven with an 
electric motor. 

[0005] When it has a machine drive type air pump as a secondary air source of supply, since the regurgitation air 
content of an air pump increases automatically with the rise of engine rotation, it can realize easily keeping 
proper the flow rate of the secondary air mixed to exhaust gas. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when it had the electric air pump driven according to a 
fixed current as a secondary air source of supply, the flow rate of the secondary air to exhaust gas decreased in 
connection with exhaust gas pressure going up, and had the trouble that the amounts of secondary airs ran 
short at the time of an engine heavy load. 

[0007] Moreover, although controlling the engine speed of an electric air pump as this cure using a modulator 
etc. is also considered, a cost rise is caused in this case. 

[0008] This invention aims at controlling the amount of secondary airs proper according to a service condition in 
the exhaust emission control device equipped with an electric air pump as a secondary air source of supply 
paying attention to the above-mentioned trouble. 
[0009] 

[Means for Solving the Problem] In the exhaust emission control device of the engine which leads the air 
breathed out from an electric air pump to the flueway of the upstream from a catalytic converter through a 
secondary air supply path, this invention infixes a diaphragm-type flow control valve in the middle of said 
secondary air supply path, prepares the diaphram room which increases the opening area of a secondary air 
supply path according to that pressure to this flow control valve, and prepares the signal path which opens this 
diaphram room and said flueway for free passage. 
[0010] 

[Function] The exhaust gas pressure of a flueway is led to that diaphram room through a signal path, and, as for 
a flow control valve, the opening area of a secondary air supply path is increased according to this exhaust gas 
pressure. The amount of secondary airs which this mixes to exhaust gas corresponding to exhaust gas pressure 
going up can be increased proper, and activation of a catalytic converter can be urged by the service condition 
of a broad engine. 
[0011] 

[Example] Hereafter, this invention is explained based on an accompanying drawing. 

[0012] As shown in drawing 1 , a catalytic converter 4 is infixed in the middle of the flueway 3 of an engine 1, 
and the secondary air supply path 5 which supplies the secondary air to the upstream of a catalytic converter 4 
is connected. In addition, for 2. as for a piston and 12, in drawin g 1 , an inhalation-of-air path and 1 1 are [ an 
inlet valve and 13 ] exhaust valves. 

[0013] The electric air pump 6, the cut bulb 7, and a flow control valve 8 are infixed in the middle of the 
secondary air supply path 5, respectively. With an electric motor, an air pump 6 is driven with a fixed current, 
inhales the air adopted from the air cleaner which is not illustrated, and supplies the air which will carry out the 
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regurgitation from now on to a fluew||^ through a flow control valve 8 and tha^^ bulb 7. 
[0014] That diaphram room 15 open^^B cut bulb 7 of a diaphragm type for frl^^ssage from a throttle valve 
10 to the inhalation-of-air path 2 of tne downstream through the signal path 16, and a solenoid valve 17 is 
infixed in the middle of this signal path 1 6. 

[0015] A control unit 18 carries out clausilium of the solenoid valve 17 by the service condition which suspends 
supply of the secondary air. the diaphram room 1 5 of the cut bulb 7 draws an atmospheric pressure, and, 
thereby, the cut bulb 7 blockades the secondary air supply path 5 according to the energization force of a spring 
19. On the other hand, a control unit 18 makes a solenoid valve 17 open by the service condition for which 
supply of the secondary air is needed, the inhalation negative pressure produced in the downstream of a throttle 
valve 10 is led to the diaphram room 15 of the cut bulb 7, and thereby, the cut bulb 7 makes the secondary air 
supply path 5 opened for traffic, compressing a spring 19. 

[0016] The lead valve 31 which prevents exhaust gas flowing backwards the secondary air supply path 5 is put 
side by side on the cut bulb 7. 

[0017] The valve element 21 which can sit down to the valve seat 20 in which the flow control valve 8 of a 
diaphragm type was formed in the middle of the secondary air supply path 5 is arranged from a valve seat 20 at 
the downstream by the side of [ 5 ] a flueway 3 (i.e., a secondary air supply path). A conical-surface-like bearing 
surface is formed in a valve element 21, and when a valve element 21 carries out a lift to the downstream to a 
valve seat 20, the opening area of the gap formed among both increases. 

[0018] As for a flow control valve 8, a valve element 21 is connected with diaphram 22. With diaphram 22. the 
diaphram room 23 is formed and the diaphram room 23 is opened for free passage by the flueway 3 of the 
upstream from a catalytic converter 4 through the signal path 25. 

[0019] With the spring 24 infixed in diaphram 22 in the state of elongation into the diaphram room 23, a 
predetermined spring load is given and the valve element 21 Is energized in the direction of clausilium. That is, 
while diaphram 22 expands a spring 24 in connection with the exhaust gas pressure led to the diaphram room 23 
increasing, the lift of the valve element 21 is carried out from a valve seat 20. and the opening area of the gap 
formed among both increases. 
[0020] Next, an operation is explained. 

[0021] Since the exhaust gas pressure of a flueway 3 goes up in proportion to the square of the amount of 
exhaust gas as shown in c Fig. of drawing 2 , as shown in b Fig. of drawing 2 , the amount of secondary airs 
demanded increases according to exhaust gas pressure in connection with the load of an engine 1 increasing. 
However, when it has the electric air pump 6 which rotates at a fixed rotational frequency as a secondary air 
source of supply, the flow rate of the secondary air to exhaust gas has the P-Q property which decreases in 
connection with exhaust gas pressure going up, and runs short of the amounts of secondary airs with a rise of 
an engine load. 

[0022] As this invention shows to a Fig. of drawing 2 , it is possible by expanding the opening area of the 
secondary air supply path 5 according to exhaust gas pressure through the flow control valve 8 of a diaphram 
room to bring close to the amount property of secondary airs which is made to increase the amount of 
secondary airs according to exhaust gas pressure, and is demanded. 
[0023] Next, other examples shown in drawing 3 are explained. 

[0024] The valve element 21 which can sit down to the valve seat 20 in which the flow control valve 8 of a 
diaphragm type was formed in the middle of the secondary air supply path 5 is arranged from a valve seat 20 at 
the upstream by the side of [ 5 ] an air pump 6 (i.e., a secondary air supply path). A conical-surfaceHike bearing 
surface is formed in a valve element 21, and when a valve element 21 carries out a lift to the downstream to a 
valve seat 20, the opening area of the gap formed among both increases. 

[0025] As for a flow control valve 8, a valve element 21 is connected with diaphram 22. With diaphram 22, the 
diaphram room 23 is formed and the diaphram room 23 is opened for free passage by the flueway 3 of the 
upstream from a catalytic converter 4 through the signal path 25. 

[0026] With the spring 24 infixed in diaphram 22 in the state of contraction on the outside of the diaphram room 
23, a predetermined spring load is given and the valve element 21 is energized in the direction of clausilium. That 
is. while diaphram 22 shrinks a spring 24 in connection with the exhaust gas pressure led to the diaphram room 
23 increasing, the lift of the valve element 21 is carried out from a valve seat 20, and the opening area of the 
gap formed among both increases. 
[0027] 

[Effect of the Invention] In the exhaust emission control device of the engine which leads the air by which this 
invention is breathed out from an electric air pump as explained above to the flueway of the upstream from a 
catalytic converter through a secondary air supply path A diaphragm-type flow control valve is infixed in the 
middle of said secondary air supply path. Since the diaphram room which increases the opening area of a 
secondary air supply path according to that pressure to this flow control valve was prepared and the signal path 
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which opens this diaphram room and^m^ flueway for free passage was prepar^^Bie amount of secondary airs 
mixed to exhaust gas corresponding^^Pkhaust gas pressure going up can be i^^lsed proper, and activation of 
a catalytic converter can be urged by*the service condition of a broad engine. Moreover, while high control 
precision is secured compared with the case where it has a machine drive type air pump as a secondary air 
source of supply, the arrangement degree of freedom of an air pump can be increased. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the block diagram showing the example of this invention. 
[Drawin g 2] Similarly it is the property Fig. of the amount of secondary airs. 
[ Drawin g 3] It is the block diagram showing other examples. 
[Description of Notations] 
1 Engine 

3 Flueway 

4 Catalytic Converter 

5 Secondary Air Supply Path 

6 Air Pump 

8 Flow Control Valve 
23 Diaphram Room 
25 Signal Path 
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[Drawin g 3] 
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